Purpose: Patients with multiple chronic conditions (multimorbidity) often require ongoing treatment and complex self-care. This workload and its impact on patient functioning and wellbeing are, together, known as treatment burden. This study reports on factors that patients with multimorbidity draw on to lessen perceptions of treatment burden. Patients and methods: Interviews (n=50) and focus groups (n=4 groups, five to eight participants per group) were conducted with patients receiving care in a large academic medical center or an urban safety-net hospital. Interview data were analyzed using qualitative framework analysis methods, and themes and subthemes were used to identify factors that mitigate burden. Focus groups were held to confirm these findings and clarify any new issues. This study was part of a larger program to develop a patient-reported measure of treatment burden. Results: Five major themes emerged from the interview data. These included: 1) problemfocused strategies, like routinizing self-care, enlisting support of others, planning for the future, and using technology; 2) emotion-focused coping strategies, like maintaining a positive attitude, focusing on other life priorities, and spirituality/faith; 3) questioning the notion of treatment burden as a function of adapting to self-care and comparing oneself to others; 4) social support (informational, tangible, and emotional assistance); and 5) positive aspects of health care, like coordination of care and beneficial relationships with providers. Additional subthemes arising from focus groups included preserving autonomy/independence and being proactive with providers. Conclusion: Patients attempt to lessen the experience of treatment burden using a variety of personal, social, and health care resources. Assessing these factors in tandem with patient perceptions of treatment burden can provide a more complete picture of how patients fit complex self-care into their daily lives.
Introduction
Chronic illnesses require ongoing treatment and self-management. The combined workload of prescribed health care activity and its impact on patient functioning and well-being is known as treatment burden. 1 Treatment burden is an important clinical concern as it can result in poorer adherence to prescribed treatments and self-care, 2, 3 which has been linked to worse clinical outcomes, such as more hospitalizations, 4 higher mortality, 4, 5 and poorer health-related quality of life. 6, 7 Understanding treatment burden is also a high priority topic for health care reform. The recent emphasis on quality of care metrics, emanating from work by McGlynn et al showing that only 55% of patients receive the care that they need for chronic illness, has led to a proliferation of new techniques (eg, care coordination) for improving the management of chronic illness aspects, such as hemoglobin A 1c , low-density lipoprotein (LDL) cholesterol, blood pressure, and the like. 8 The need to control these parameters has markedly expanded the requests that providers and health systems make of patients in the interest of long-term improvement in morbidity or mortality.
However, while patients are expected to adapt to the expanding burdens of treatment and care, it is less clear that providers understand the depth of this burden, the impact it has on patients, and what can be done to help lessen it. Tools are needed to quantify treatment burden and the factors that may influence it so that providers and patients are able to engage in meaningful discussions about it, including ways of potentially reducing it. We recently modified a previously articulated conceptual framework of treatment burden, 1 using data from semistructured interviews and focus groups (FGs) with patients with multiple chronic conditions. This framework will ultimately serve as a guide to develop a novel patient self-report measure of treatment burden, which providers will be able to use to assess the degree of burden facing a patient and to begin a dialogue about patient preferences.
In addition to conceptualizing treatment burden, our qualitative inquiry also uncovered several factors that, when present, might lessen perceived burden. While studies have investigated these mitigating factors in single diseases, 9−11 less attention has been paid to them in patients dealing with multiple chronic conditions and complex self-management. In this article we use the term "multimorbidity" to refer to the presence of two or more chronic conditions. 12 Related to this is the concept of comorbidity, which refers to health problems that exist or co-occur with a disease (eg, retinal disease in diabetes). 13 For many patients, treatment demands increase in intensity as new conditions are diagnosed and management protocols add more medications, tests, and medical appointments to the self-care regimen. 14−16 Demands are further amplified if these conditions require specialized care that involves seeing multiple providers 12,17−19 or if patients and providers need to reconcile separate guidelines for care. 20 The consequences of this complexity may include conflicting treatments and disease management strategies, which can raise the risk of drug interactions and increase health care costs. 20−22 For this report we summarize our interview and FG findings on the personal-, social-, and provider-level factors that patients with multimorbidity draw on to lessen treatment burden. Understanding attenuators of burden is critical since it is hypothesized that imbalance between the demands of self-care and an individual's capacity to cope with these demands can lead to higher perceived treatment burden and, ultimately, poor clinical outcomes, including nonadherence to treatment. 23 
Methods

Participant recruitment and setting
Data were collected at Mayo Clinic, Rochester, Minnesota and at Hennepin County Medical Center (HCMC), Minneapolis, Minnesota. Mayo Clinic is a multispecialty, integrated practice in southeast Minnesota. HCMC is Minnesota's largest safety-net hospital and ambulatory clinic system providing care for low-income, uninsured and vulnerable persons. Combined, these settings captured a wide range of patient experiences.
interviews
We used a purposeful sampling strategy that targeted patients who could provide information-rich accounts of treatment and self-care demands. This included patients with multimorbidity (as previously defined) involved in a complex regimen of self-care. Complex self-care could include taking multiple medications, monitoring health status, and/or following diet and exercise plans recommended by a health care provider. Mayo Clinic patients were recruited from a pharmacist-led medication therapy management support program. HCMC patients were recruited through flyers posted in the waiting area of the primary care outpatient clinic. Interested patients met with a study coordinator who assessed eligibility.
Focus groups
FG participants were recruited through patient advisory groups and disease-specific treatment clinics. The Mayo Clinic patients were recruited from two patient advisory groups, one in diabetes and one in heart failure. The HCMC patients were recruited from heart failure and renal clinics. The Institutional Review Boards at Mayo Clinic and HCMC approved the research, and all participants provided written consent.
Data collection interviews
Three experienced interviewers (DTE, JSE, and JLR) conducted interviews in the clinics between January 2010 and January 2013. The semistructured interview guide focused on how patients cared for their conditions and the impact that care had on them, including their personal life, social situation, and work. We also asked patients what factors made management of their care easier or more difficult. The interview guide, originally listed in Eton et al, 1 was revised as new issues warranting exploration emerged. Demographic information was collected at the end of each interview.
Focus groups
Following the interviews, an experienced facilitator (KT) led FGs at both Mayo Clinic and HCMC. DTE, JSE, and JLR were present to observe and assist, and all team members made notes about their observations. The FG topic guide was based on a conceptual framework derived from the interviews. Intentional probes were used to uncover any new issues. Participants were asked to describe the work of caring for their health, how they organized their day to manage their care, and factors that made care more and less difficult. The facilitator used probes to elicit feedback on themes and subthemes of the conceptual framework. Basic demographic information was collected by either chart review or direct patient query.
Data analysis
Analysis began with the interview data. All interviews were audio-recorded and transcribed verbatim. Two authors (DTE and DRdO) analyzed data from the Mayo Clinic interviews using framework analysis, a systematic procedure for identifying patterns within narrative data. 24 A coding scheme (ie, "framework") was developed after independent review of the first five interviews, followed by discussion, and consensual agreement of the two analysts. The framework was then applied to subsequent transcripts and revised as needed when new themes and subthemes emerged. Hence, data collection and analysis occurred concurrently.
The data from the HCMC interviews were reviewed and coded independently by three members of the research team (DTE, JSE, and JLR), using the coding framework derived from the Mayo Clinic interviews. The team subsequently met and discussed each transcript, arriving at consensus on each passage of coded text. NVivo qualitative data analysis software (Version 10; QSR International Pty Ltd, Victoria, Australia) was used to facilitate data organization. When existing codes were insufficient, discussion ensued, and consensus was ultimately reached to either alter an existing code or add a new code. Once all interviews were coded, the team performed one last review and modified the conceptual framework accordingly.
Analysis of the FG data was tailored to the objectives of the groups, namely, to 1) confirm the framework arising from the interviews and 2) clarify any new (unrepresented) conceptual issues. These objectives lend themselves to a notesbased approach, whereby the data used included field notes and audio files. 25 The facilitator (KT) and three members of the research team (DTE, JSE, and JLR) took detailed notes and held a debriefing session following each group to discuss findings. After the first two groups, top-line reports (preliminary reports produced quickly) were distributed to the clinical members of the study team (DB and ML) for feedback. 25 Upon completion of all four FGs, two team members (DTE and JLR) compiled the data into a saturation grid outlining the themes that were identified in each group and refining any themes with overlapping or divergent content. KT and JSE reviewed the report and provided feedback. These data were used to finalize the conceptual framework of treatment burden (manuscript forthcoming). Themes representing potential resources for mitigating treatment burden form the basis of the present analysis. While our study was not designed to identify differences in the themes and subthemes between the two sites, in some instances our analysis did suggest a few potential differences. When observed, these differences are noted.
Results
Patient characteristics
A total of 50 patients were interviewed, 32 at Mayo Clinic and 18 at HCMC. The Mayo Clinic participants were slightly older than HCMC participants (mean =59.5 years [YR] vs 50.5 YR, respectively), more formally-educated (50% college graduate vs 0% college graduate, respectively), and more likely to be married or living with a partner (69% vs 22%, respectively) ( Table 1 ). More minorities were represented in the HCMC sample (89%) than in the Mayo Clinic sample (3%). The patients in both settings reported a median number of five health conditions requiring treatment or self-care.
Four FGs were held with a total of 25 patients (five to eight participants per group). The two Mayo Clinic groups featured patients from diabetes and heart failure patient advocacy groups (n=12; age range 52-87 YR; 42% female; and 0% nonwhite). The two HCMC groups featured patients from heart and renal failure clinics (n=13; age range 47-70 YR; 46% female, and 69% nonwhite). The median number of self-reported health conditions was three (range: one to six) in the FGs.
interview results
Five major themes emerged from the interview data, including problem-focused strategies, emotion-focused coping, questioning the notion of burden, receiving support from others, and positive aspects of health care. These represent resources, called (15) hypertension (14) hypertension (14) Depression or anxiety (11) Arthritis/joint pain (13) Arthritis/joint pain (8) Diabetes (12) Back/neck problems (7) cardiovascular disease (10) Diabetes (7) Depression (10) Asthma/cOPD (7) hyperlipidemia (8) Obesity (6) Back/neck problems (8) Drugs/alcohol/ smoking (5) eye problems (8) cardiovascular disease (3) sleeping problems (7) Other mental health, sleep disorders, chronic pain, or migraine headache (tied) (2) Abbreviation: cOPD, chronic obstructive pulmonary disease. 
Theme 1: Problem-focused strategies
Problem-focused strategies aim to directly alter, reduce, or eliminate the sources of treatment burden. For example, patients may use a pillbox or medication scheduler to facilitate medication management. Other problem-focused strategies mentioned by patients in interviews include routinizing self-care, enlisting the support of others, planning for the future, and using technology.
Patients reported embedding organizational tools and strategies into their daily routines to help with management of multiple or competing demands and reduce the chances of an important aspect of self-care being forgotten.
And so I have my alarm set to remind me to take that one 
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coping with treatment burden in complex care subtheme 2: enlisting support from others Patients also described actively seeking support from others, either for tangible assistance or emotional support.
The last time the heart went bad. This subtheme was noted in both interviews and FGs at Mayo Clinic but was less frequently observed at HCMC, with only one participant noting that she had thought about who might care for her in the future. subtheme 4: Using technology Technology was vital for some patients. Online calendars, smart phone alarms, and other tools helped them get organized and provided reminders. Technology was also used to connect with health care providers, for example, using email or online portals. Online portals were the technology described most often in both settings, while smart phones and other electronic tools were more frequently reported by Mayo Clinic patients.
Theme 2: emotion-focused coping
Emotion-focused coping strategies represent ways of managing the negative emotions associated with treatment burden and included maintaining a positive attitude, focusing on other life priorities, and spirituality and faith. Another patient took solace in spending time outdoors:
The time that I'm happiest is when I'm in the woods by myself because I don't think about diabetes; I don't think about anything that is stressful; it is just so peaceful and that is like the time when I'm not bothered by anything. Mayo Clinic patients were more likely to mention spouses as providers of this type of support, while HCMC patients more frequently spoke of Personal Care Assistants, siblings, children/grandchildren, and extended family members as providers of task help. subtheme 3: emotional and companionship support Emotional support may come in the form of a phone call or visit from a family member or friend. Some patients touched on the empathy provided by "fellow sufferers," while others noted the importance of having companions with whom they could share healthy activities. When the provider-patient relationship was good, trust was high and patients were honest and more motivated to take care of themselves. 
Focus group results
FGs were used to confirm the themes that emerged from the interviews. As indicated in Table 2 , all five of the major themes emerging from the interviews were also observed in the FGs. However, the FGs revealed two new subthemes within the problem-focused strategies theme: preserving autonomy/independence and being proactive with providers. These are described below and listed with representative quotes. Given that all of the major themes (five of five [100%]) and most of the subthemes (14 of 16 [88%]) were observed in both the interviews and FGs, content saturation was demonstrated.
Additional problem-focused strategies subtheme 5: Preserving autonomy/independence
Organization and planning provided structure for patients' self-care work and treatment, but FG participants also described a need to preserve autonomy and independence. They used language like "taking control of my body" to describe their role in managing their care. It was their job to take care of their health -not the responsibility of doctors or anyone else. Some patients exerted autonomy by teaching others.
It all goes back to paying attention to your body and being the captain of your own ship. If somebody tells you something, don't blindly do it. Make sure that you know. 
Discussion
The aim of this study was to identify factors that may lessen patients' perceptions of treatment burden. We found that patients with multiple and complex chronic conditions draw upon a range of personal, social, and health care resources to help them manage and cope with the demands of complex self-care. Some of these resources lie within a patient's control. For instance, patients reported using problem-focused strategies to make caring for themselves easier, such as creating self-care routines and using available technologies like online portals. Emotion-focused strategies, such as focusing on other life priorities and turning to spirituality and faith for comfort, could help to manage any negative emotions arising from the burdensome work of self-care. In addition to alleviating distress, coping strategies, like planning for the future, maintaining a positive attitude, focusing on other life priorities and spirituality and religious faith, can also bolster a sense of positive well-being, as evidenced by patient responses. This is consistent with the notion of "meaning-based coping" as defined in Folkman's theoretical model of stress and coping. 26, 27 Finally, patients also spoke of resources external to themselves, like support from social network members and access to a good health care system and providers with good interpersonal skills.
Our findings are consistent with those of other studies showing the importance of routinization (ie, making care a routine part of daily life) in shaping the perceptions of treatment burden, especially among patients who have managed their condition for a long time. 10, 14, 17, 19 Like us, other investigators have identified system-and provider-level health care factors, such as coordination of care and communication, that may influence a patient's experience of treatment burden. 1, 5, 28 The role of factors such as learning about the condition and social support in alleviating perceived burden has been supported in several disease-specific studies. 9, 10, 14, 19, 28 More broadly, there is considerable evidence in the chronic illness literature linking factors such as optimism, social support, and spirituality to greater psychological well-being, use of more adaptive forms of coping, and adherence to self-care regimens. 29−31 Prior literature has also supported the utility of comparing oneself with others who are better and worse off as a means of adapting to threatening or stressful circumstances. 32, 33 Our study extends previous work by its application to patients with multimorbidity. In particular, these findings highlight the complex nature of interacting care plans among patients with multimorbidity, and the factors, including coordination of care, that may alleviate the confusion resulting from those interactions. The consistency of the themes observed across the interviews and FGs held with this diverse sample of patients suggests that there is some commonality to the coping strategies employed.
Our findings also question the notion that a simple count of the number or types of condition(s) is a sufficient measure of treatment burden, given that a patient's perception of burden is also informed by his or her ability to cope with it. A focus on the factors that may lessen or mitigate the treatment burden fits with several recent conceptualizations and theories that have been used to understand the construct. Shippee et al 23 proposed a "cumulative complexity" model that posits that treatment burden is the result of imbalance between patient "workload" (ie, day-to-day demands and responsibilities) and patient "capacity" (ie, abilities, resources, or readiness to address demands). Patients with few demands but low capacity may experience burden whereas those with many demands but high capacity may not. Examples of patient capacity include health status (eg, physical/mental functioning and symptoms), financial status, literacy, social support, attitudes/beliefs, and personal characteristics (eg, self-efficacy). The conceptual framework derived in our study appears to illuminate elements of patient capacity, especially personal and social resources that a patient could draw upon to cope with and adapt to complex self-management. May's normalization process theory (NPT) has also been used as an analytic framework for understanding treatment burden.
14,28 NPT explains the process by which a collection of novel practices is implemented, embedded, and integrated into a person's everyday life, vis-à-vis four basic mechanisms. 34, 35 Elements of at least three of these mechanisms are illustrated within our framework. "Sense-making work" and "enacting work" are inherent in the problem-and emotion-focused strategies patients reported using, such as routinizing selfcare, using technologies, preserving autonomy, and seeking spirituality and faith. "Relationship work" or engaging with others, both members of one's social network and health care providers, was largely represented in our themes 4 and 5 (receiving support from others and positive aspects of health care). Hence, our results fit with existing models and theories that have been used to understand treatment burden.
Our findings also fit with contemporary theories of stress and coping, especially Hobfoll's Conservation of Resources (COR) theory, a theory that has been applied to challenging work circumstances and burnout. 36−38 Factors that may lessen treatment burden can be construed as "resources." In COR theory, resources are the single unit for understanding stress. 36 Resources can be objects (eg, car or house), personal characteristics (eg, personal skills and traits, like self-efficacy and self-esteem), conditions (eg, employment, marriage, or seniority), energies (eg, time and knowledge), and social support. Resources are valued in and of themselves or as a means of acquiring other resources. The basic tenets of COR theory are that people strive to retain, protect, and build resources, in order to pursue things that they centrally value in life and that the potential or actual loss of these resources is threatening (ie, stressful). In our framework, personal characteristic resources were well-represented (ie, problem-and emotion-focused coping strategies, adaptation to self-care), as was social support (ie, receiving support from one's social network). Having such resources available could counteract the negative impact of the often excessive demands that modern health care places on people with multimorbidity. Maintaining personal resource reservoirs can promote resilience (ie, withstanding stressful challenges while also remaining committed and absorbed in important life tasks). 37 Furthermore, we found that health care providers (both systems and practitioners) can play a key role in mitigating treatment burden by creating supportive environments that foster patient engagement and resilience, a concept referred to in COR theory as "caravan passageways." 38 For example, an enriched health care environment, one in which care continuity is maintained and providers tailor care plans to the needs of each patient, may foster deeper engagement and even motivate patients to care for themselves. As one patient in our study remarked, "they [the health care providers] care about my health, and they are trying the best they can to motivate me. And so I should respond to that and take care of myself." limitations Our study does have some limitations. First, while this qualitative study did help us to understand what factors patients believe are helpful at mitigating treatment burden, the true extent to which these factors actually do mitigate treatment burden will require further testing in larger studies, most likely involving surveys of operationalized constructs. Second, since there is no standard way to assess treatment burden, patients were identified by proxy, using factors believed to be consistent with the concept (eg, number of chronic conditions, number of medications, disease type), and these factors may have screened out patients with important information to share. Furthermore, these inclusion criteria were based on patient self-report and were not validated against information in the medical record, but we believe patients' recall of conditions may be a good reflection of what they perceive as the most salient conditions of their treatment work. Among those approached, it is possible that the most burdened patients declined to be interviewed due to barriers, including lack of available time or illness exacerbation. Finally, the qualitative nature of this study did not allow us to definitively test whether there were differences in types of resources by race/ethnicity or socioeconomic status. While our analysis did suggest a few differences in themes across the two research settings, it is difficult to ascertain which specific patient characteristics explain these differences without statistically controlling for other related factors that may act as confounders. We do believe that testing for such differences does warrant further examination as it may have implications for tailoring interventions to patients' available resources or shoring up resource deficiencies in different patient subgroups.
Conclusion
In attempting to understand treatment burden, it is equally important to understand the factors that may lessen it. Our study elucidates some of the personal, social, and health care provider factors that patients may rely on to mitigate perceived treatment burden. These factors outline a framework that could serve as a conceptual foundation for the development of a new patient self-report measure of capacity, one that would complement assessments of treatment burden. Indeed, a full accounting of a patient's treatment and selfcare situation is likely incomplete without assessments of both burden and capacity. 23 From the clinician's standpoint, designing tools that help identify treatment burden as well as available self-management resources could foster more open, honest conversations between clinicians and patients about the unique challenges that patients face as they attempt to adhere to prescribed treatments and care. From the intervention standpoint, identifying patients who lack the appropriate access or ability to recruit resources to cope with their treatment burden may help identify those at risk for poor clinical outcome. Empirically testing resources to determine which best support the work of enacting specific treatment/ self-care demands might ultimately help tailor resource training or allocation to the needs of specific patients. 
